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(57)Abstract: 

PURPOSE: To quickly and easily achieve test as in the 
case when light is applied simply by applying a voltage to 
a test terminal by providing a current-mirror circuit 
consisting of a transistor and a resistor. 
CONSTITUTION: When light is applied to a photodiode 
(PD) 12 of an IC photo- sensor 10, the PD 12 withdraws 
current generated by applying light from the inversion 
terminal of an amplifier 21 and outputs a voltage 
obtained by the degree of amplification determined by a 
resistor R22 and a reference voltage 14 to a terminal 11. 
When a test voltage Vin is applied to a test terminal 31 
of a test circuit 30, current V flows to NPN transistors 
TR1 and TR2. The current V is converted to a current I 
via a current-mirror circuit which is constituted of the 
NPN transistors TR1 and TR2 and the resistors R1 and 
R2, thus withdrawing current from a current - voltage 
amplifier 20 to a terminal 32, thus activating the amplifier 1 
20 and generating a voltage Vout corresponding to the 
test voltage Vin at the output terminal 1 1 of the 
photosensor 10. 
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ffiR5 1, R 5 2 ttS 2 O* V > h 5 7-*itt 5. 
3 8 teiS«St«ilU R5 3, R5 4. R5 5ttJ£#L-?& 
D. R 5 4 t R 5 5 tt^EgSrttlST^. 0 7 «xX h 

,sg7-3 i^e.«sesn^A*«««K 3§2©#k>hS 

[0 0 3 0] ^lr»f^tCOViTI»Wr*. 06©[el&fc: 
fe^Ttt, $105NPNh5>^TRll:B. ®^ 
Ra, NPNh7>-^TRl, fctaR lK:.fcoT£ 
£50 7 (b) C^-T J:5^3^Stm« I ac ' #»tft£. 50 
— N P N.hf v'^T R 3 'C teffila R 5 -3.-NP 
Nh7>-^^TR3, $83*5 1 CJ:oT3t**lt*« 

ffii.c' awi*. commioz' »NPNh9>-^x 

?TR3, TR45I«iSlR5 1, R5 2T?I^n5 
^2a5*V->h5 5—tC<koT> S4©NPNh7>v ! 
^^TR4l:i5^t0 7 (a) iplw^i"«fe^?S:itBSSffi 

iDcic^&sn*. xssmi!Si»c' titaEmffUoct** 

lf$nfc@7 (a) \z^rt^1S.^MomMl (=1 
At' +Idc) £$rr.fcp&miHl#V i nSfXb^f 
fcBJirr*. matlAc' BNPNh7^mi. 40 
TR2&tfJgfciRl. R27?msnfc*l/>h57- 
IZ«fcoT, NPNh7>v J X^TR2T?«S5lActC^JSI 
3ft. 3 2**bT««-«£aE«7>^*»6 

^ie*t-x icia*«-rfcse)oy -r x*#mffl x>yo >ffi 

[0 0 3 1] PDC»li 7fc#Jfit»3ft&V>ti?«* 
tt*Wt**Ta. fl£"3*C» 3t«:fi8ltbfci:#lCPDir 
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10 

-SJE&&7>7ls]!&K:3fc»e.ft ; 5. L#»L&a<6>. 0 
7 (b) K^T±5tC®^0£igffi<Dg/hte£-r5Si5£ 
&^Iac' £xXhSfff3 U^h7>^TRli: 

tt. 0 7 (a) (::^T<fc3&ltSit«8iU»cKX^«Sn 

»c • ssss-sfc i strr <k5&«jEE£7 i x hig^3 1 
icEPSnb. ^©m^i a> ioc©*£?g 2 ©# 

7>v?X^TRli:lffl7 (b) t^-r«k5^*SS«*i 
©TSBtf 0 V tUZ^M&M I ac ' 
[0 0 3 2] ±^bfcJ:5»C, NPNt>7>^TR 
3, TR4S.tfJggi;R5 1, R5 2Ti^n5«2© 

i*iR5 5, R5 4K«fct>T#JE£ftfc*ffi 
£Jgia5 3^UTNPNh7>^TR303H? 
^CJraA. tt^««£loc' *th9>v?X^TR3©3V 

T-5. ^©iSSgmSI»c' »t. NPNh7>-^TR 
3. TR4KXfl£in;R5 1, R 5 2 T?*§J$3ftfcSi2© 

[0033] z.<ommMs<D®mz&n\$. 07 (c) 

£9. ^S:BaWL.*:t^C8gft?)PD©f|^ttlC#^ 

ofc> «fco*fis©pDCDi(if?!i#tticjfiv»mis*^-m 

[0 0 3 4] !Z-t0%tWl'1t£5\Z. ^18«5C*VaT 
*Jg0il4tR«lC^Xh«7-3 lfcATJ^Sffi&n 

**-f 7© PJD&ffiffl-rsaift^SJEE^ftT^^xX : 
h£fT"3 

[0 0 3 5] *iS096 
0 8 tt#fg9l©3l6 ©*Jfi^©m«£-«J£^tft7>^© 
T^X MalKOlHlSSHT?*^. 08tCiJViT, TR1, T 
R2BNPNh7>^, TR 3, TR4HPNPb 
=7>V7.9. Rl. R2. R61, R62, R63, R 
a, RbfeMgtfn?&-5. NPNh7>^TRl. T 
R2Rt/S5iRl. R2l^l©*V'>h5 7-&M 
•T?>. PNPh7>yX?TR3, TR4SO!ffi{fiR6 

[0 0 3 6] h7>> 5 X^TRllCS5ftS^«E 
I' , h7>> ? X^TR2*S5ft-5mSSl. IS2©*W 
^hS^-IsIJSttfliJft^mSLloc, «SS£-mBE£&7> 
^e»5l*atJ«SfE I ac ©HW^-f 0t*5. 

[0 0 3 7] ^ict&f^ico^TiJiBj-r^. croHKt). 

5 (DM&tmmz, 3t*MWbitt^©PD©^ 

€2 s tf<t3{r«l^ft'S. H9 (b) BJtSKWbfct 
£©P D©ii)^«f<ttCjfiV>«8iE^ttSr*TSS55 I ac £ 
7 jrc-r. 0 9 (a) te£ift®fclAclciaiSe9£l»c£S& 
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11 

3tffc«*I (= I ac + I oc) £^T. 
tt, *«»3 2*6PD«M«»0«fM»ttCav»«« 
& I ac £§l£&trfc©^ rXh®f3 1tt. 0 9 
(a) «*rt-J:-5fr«EV i ntJSl© 

NPNh9>^TRlK«»t«. &l©NPNh 

*TR1. TR2*«fctflSttRl. R2TM3nfc« 

*8EI12H9 (a) CaVfiSfc. 3tffc*8t IacCSSE 

dc ££j5gu«dfc i ac ctnfcs&ga***. 
[0038] tto*«ua»i»e*fltusr*fca&©ia««« 

PNPh7>^^TR3. TR4R^fiStR6 1. R 
6 2TMSn5f 2©*l/>h57-@KT?*5. fg 
2 ©* U > h •£ 5— ®&M:i&B&iSiftJ*# I oc 

R62, R6 3©*Jf»»**tl*. r©±f>lC. jKMM 
6KiHTtt. NPNh7>v^TR2©3W?t 
W(DWW»Ii«BPNP h5>^TR4©3I/ 

32ffi^» iAc©**5l#iitrc:t*tT^*. 

[003 9] z.<ont&wsommz&n& ^9 (b) 

Cwf * 5 tC«SiE I a c tt. ««ES«©T8P*»iE*C 0 V 

fc. 3t&JBitUfct#©PD©JKlfPK±.Difi^««ES* 
[0 0 4 0] dLtroBMBUfc^'SK:, *JSCT6tfcViT 

mar* - 1 n^t;. *n««ff3-j:-t*< * •'«*« 

[0 0 4 1] ±^©^lC*5V>Ttt, fX hmjEttiEK 
&tJ * -i 7© P D Srffiffl-T >^ r O'r 

5 £ t tt*J60J 2 5§Stl«tt5. 
[0 042] 

[fgnjl©^] K±©«k'5(c. *»flfc,kntt. IC© 
fr5-£&<. m*-«A£lElft7>^©^h&ffi5£ 

sstfcH^bTfc^ ^©®)fpasa{ri£^ims5*^i"*5 

3S:«Et^h«W5«IM"*tfcK*tjT. PD© 
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[0 0 4 3] *%BJt43^TB, H©<fc5&m8£-mBE 
^»7>7 r ©7 i XhlHl!»SfflV»S£t»cJ:oT. 
*«±©PDtC*lS(c3t&^lt-r5C«t^<. 

j$"C#*»ce»M*«aE-«BESE»7>y©xX hifi-C 

s*. a-ax, ^©*g»wft2&&tt*£<. 
[affi©ffim3a^] 

[01] 01B*5!^©^l©*liS^«-<fc i S^8iE-mm 
^7>^©xXhLIJlfr*3V$'H"?**. 
[02] i2ftf^ hW^fcHJftJSnSxXhWEEV i 

©m*«s^ ^sn2>ta^«flEv o u t t<omw>^tm 

[0 3] 0 3tt*^W©?S2©^]!g«^ < J;?)mSS-^ffi 

0 [04] 04li*5SW©^3©HJSff!ltC<fc5adS-'SE 
^fe7>7 r ©xXh0K**T0"C»S. 
[0 5] 0 5tt*5SW©SS4©*lfi«CJ;5«iK-«JE 

si7>^ofx hieiis«*-r0"e*5). 

[0 6] 0 6li*^©^5©SIJSWlC«fcSmtS-mE6 
Xlft7>y©xX-MHlte**T0t?**. 

[07] 0 7B^xhffl^e»««&sn-5SJSi. mi 

©*k>h5^— @*S(-«JtlS^SiElAc. Iac' fe<fc 
tfSI 2 ©fc ]✓> h 5 7-E8&ltifcn*mift I »c ©H«£ 
*-T0T?*^. 

10 [0 8] 08»i*5!W©m6 <O*J6*!C«fcS«8S£^*ffi ■ 
g^7>:ftDxX h@l&£*"3~0X*£i 
[0 9] 09«^Xh«^e>tt*&Sn^«iSiiI ' . SB 

i ^.ttfig 2 ©* vy h s ^-0KS:Ssns&m«j i . 

lAc©BI«£7K-r0-e<&-5. 

[01 0] a£5fe©^-m£E^7>7 r ©^Xh0g&^ 
tST0"C»5. 

[flF^©iftW] 
1 0 3tir>l3- 

1 1 ffi7J*SH? 

40 1 2 7*h^<*-H (PD) 
14 

2 0 ms5-mjE^i7>^ 

2 1 WW 

3 1 f7b«f 

3 2 ~ 3 4 mfl&flST- 
3 7 ^-X^ffe^S 
3 8 itiSSiK 

39 mm 

Rl, R2. R2 2 t&tfi 
50 Ra 
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Rb y-fX»JRffl^^>«« 

TRl, TR 2 , TR3, TR4 h7>'/X^ 
[01] 



74 



R5L R52, R53> R54, R55 SSl 
R61,R62, R63 fflK 
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) Vout 
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vm 




[04] 
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[06] 
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21 : I 
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[05] 
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